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(ST) M*o5p#t«HHe OT«OCHTC« it Cf0606«M. 
POaSHHOA tficaAHOA KO«OMHW B Me^TftHUX M 

xoiTOHHU. A^ftJTPTo B oac«A»<Y»o ttWTOHMytny 
pHMpyiouieft ronoBicosi (flD. noAaw 8 TpyCu 

flf t^n^tynpawttCMoroyMdctica, npuscM 

. yugctiui chH$y »»epx npi« pafioMfiM Aa«««wH 



.imOi* nrOMMilWWHOCTH. t S3Cn»QC»l. npH 

paeotax no MnKTan^HOMy peMOHty oftcaflMbix 

a^^ICTKBHOCTM »t4npail«9Ml« fifi^P^^ 
P0B»WH0(I dScMHOa ICOJIOMMU. 

ni^eMoro ynacTKB m coCTomUM Ma 
rHApdar\»4**«CRoro pacujMpMTenfl a «KAe fMA- 
paaflv^c^oa AopHMpyioiuaft ronoawi p Knana- 
HQM A***" aaneiiweMMB MUAtot^hio 
TpancnopTMo« KOiioMHW Tpy6 h wiananoM A"* 
c/ivtaa ^MflitoqTH Tpy€ npw noMX^^Me <OMna- 
HOBKH H3 cKB3Miiiiu; Ma 4>nr.2 - pa6oTa ♦op- 
MupyiouteA ronoBKH a ownpaon^eMOM 
ysacTKe: na <p*ir.3 - paapes <f<»pi4*ipyiott4e« 
ro/iOBKH, 



Cnoco9 aMnpaa/ieHHJi Aa<^p«i«poeaHHoif 
oQcoAm^ KonoHHu ocymectanaioT c/iaAv»<>' 
tUHM oCpaaoM. 

CnycKa«OT k Bunpaafl««woM« ysacTKy ^ 
KOAOHHy TpyC 3 c ^pMMpyioiAfA raioaco^2 
rtoA»iBT a wOHMy 7py5 3 3kmakoct*» ooa P«n«>- 
<<iiH AattACiUieH t«4tp9viiBOAST nepenauiaHM© 
KanOHHM Tpv6 3 «AOab »wnpaBflnaMoror«cr' 
u B npQuecce patoiara uwcna. npiwsM paco^ 
M^a UMW npoifiaaoAJiT ciaiuwno. a na ^axAOw 
CTaA*<W npP^saCAflt nepeHCu^Kwe Kononnu 
Tpy€ aAonb ahinpdafla^oro y^aciKS CKH»y 
Bsepx npw paBOMBM Aaanenvix a fMApaB>»n^- 
6«qA ♦opi-ii^pyioiivcA roiiOBKe. 

Cnoco6 ocyutcCTBiiBiOT CiieAyK)u<MM oSpa- 

JOM. 

06caAMasi no/iOMHB iiHaMorpoM U6 mm c 
tonuv-iMoft ctaM»H ?0 MM CMaia wa r/iy6ifl«e 
1200 H. Marapnan q6c4iANo»* icc/»ohhu cra/i^ 
rpynni^npoMMocTwfl( ffi»-6500«rc/cM .a, - 
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KOnOHMC Hd r/iy^Hd 1200 m. npn^iM/iH noc*A' 
Ky - iua6noH Me npokOH^T. Uia&ioH w^Mt^J- 
^om t!8 MM npoxoAMf. XacT^Kft raOapMT 
4/opMMpyiou4e* rrirto»iti4 HO A»«a^<«Tpv cacTaB- 

APeT 1 16 MM. 

YcraHOwiviw p«3A«M5«hi*r cerropoe 4 
^lOpMMpyiauiefii rOAOBKiv. AMdMerp ux padA^M- 

MY Ai«aHCTpy o6caAHO0 tonoHHU or A>»^^8 

1 16 MM AO AffiBWl^ 126 MM. 

a>opMHpyiomafi ronPBfca 2. HacrpoeMHaa 
HA aaABHHwA HaiQCMiwiWH^ A^^aMCTp a pac- 

lUWpaMHOM COCVO«HMM, COOTBeTCTVyiQUIlM HO- 

MHHMiwHOMy AManerpy frf^ccaHoa koaonmih. 
DfiycKaercR kmmp cMamro yMaciKa. 

Onpa/^aaioT ycMJiMa. w^nmti^ cox* 
TopaMM 4 ^pMMpyiotiiaA roriDM« Ha sHyrpaM* 

KMA AHaMBTp 06teAHQA KO/IOHHM & 

-7.1 - to - 120- 26800 ler, 

rAC D - 7,1 CM -r BHytpaii»wa M>»9mJU pwi- 
HOBOft vn»OTwin«fl%Hoft MaHatam nOA cexro- 
paMH{ 

L * 10 . CM - Aflt^na peamoaoff ypAOTMit- 
TSA^HOA Man^iceTw; 

p - 120 f ix/csaT paGcMo naStfto^Hoa 
naa/icHMa ^vtAKCCtM a roaoma 2. naafracp*- 
A«HHoe Tew*iHecKoil xapampHCTmofi. 

OnpflAanatOT yACftWHOe jpoaeHna^eoiaa* 
ftaeHoa ceKTopaMm ronoaicti 7, no myrpaHHe- 
My AMaM«Tpy oGqaAHO^ koiio>*«^ 

28800 _ 28800 _ , ^ 
= 1410itrc/cM^ 



AdAea, c6p»5CMa AaaA©H4«e AO ny^w. ony 
cRaOT •tOMnoHOiiKy c i?»apMMpyiomea tOAOwofi 
2 km;ico CMATofo yMftCTKa 1 couepmaiOT ftTO- 

PO^ npOKOA COOTaCTCTOeMHO TBRJICC TpCTwA 

6 npcxoA CHway aaapn. 4>«KCHpy« no rwAPaaflw- 
«4eefcOMy uMAiucaTopy eaca {DAB) oceawe na- 
fpyann. 

noA\rieHHweoce«bie Karpyitfw coeAanu d 

Ta8tm4^o. 

10 AManiwHpya occwe MarpyaxH. oTMcnaigt. 
w> nocAO aioporo npoxoAa oh*i cH«aviAfc»cb 
«*a 18%. no cpaaMewwio c napawM, a nocac 
rper^rc npoYOAa -naSSlt. 

Oahww, H»*<wwa<i napawi* npoxon. hqmho 
15 co3A^»*tw*a8wTOMMoeAaaAaMwa arwApaaAi*- 
Hectfoii dHipMMpyiomaA ronoaica m eonbuie 120 
Krc/CH^ 3to crpaawTca Ha aeAMHune atoHTa<- 
w^M H oeeauK narpyacar. Ohm aoapacTyi. 
Ca«a^ aft aoapacT9HMcM oceaoi^ narpyaicM no 
20 rWB, Henfc3a 'Aonyc«afTv. »iTo6tt ee mw^H9 
npaafaicwAO 300 >tH aonoAMwrcnkHO it aecy 
Tpye fi9 «0TOpw« oKymeHa fOMnoHoaca c ^p- 
MHpvww<» rOAOBKoft. taic kbk B03MiiKaeT 
ot^a^HOCTk nopwaa Tpy6. 
28 EcnM ocavaa Hfirpy>ica npM6m4^*cacra r 
aroA aaatnwHei hco^xoawmo cwaswt watw- 
TO4H0« AaaAeHMC joiakoctm a roAoa";^ 7: a np£- 
;^adx or 15% « npoAOflawnni ApoTJwttKy 
MMsy ampoc Mapaa CMatuA ysacrox, 
30 CHKacenM oaeawx narpyson np*! noBTop- 
HMX fltpoaonnc fOAOBw 2 co»*Ae^Ci»fcCT»y0T o 
TOM, W CMBiua 06eaAH0A kdaohhu ycTpana- 
«vc«. npMMMiMOCTb iio aoaoMne Boccranaa- 
innaaarat 

38 OopMyAaHao8paTaH«a 

Cnoco6 aycipaaiieHHB At^opMupoaaHMoft 
o6caAHOft KOnomiw, BwiwaiOttiMft cnycK < au- 
npaBAJccMPNy yHacncy TpuxcrtoprTKoH coaon- 
HM Tpy6 c riwaaAWHBCiCMM pacuwpHTBAeM, 



ri«0-.^i2c«-B«vToeHfi««flHaM€Tpnoaep- 40 no^wv • 'Py«" 'ww"*^ 

O-^*'^^^^^^ n^Ht^ It napaMamffHMa Konwnu rpy6 aqoAb 

T^^^ U,««.oTniiHa,omHacaTeM.wTo.cc*aAuo 
3AaaaeMoe cecropamw no miyTpeHHCMV ahb- ^I!I«ZI^ o^dhoa icoaohhu a ica- 



40% Or, 

noAAapwteaa a ronoai^ 2 paOowe 
TQMHoe A«a/te«w€. paawoc 120 iot/ch . TAnyr 
rtOAvaMHptKOM TpyOw 2 aeepx h coBopuiawT 
nopBWft ppoxoA <>opMMpYiomc« ronoaicoil Ho- 
pes CM^rWli^ yvaCTCK 1 oCcaAHOa ROAOrlUbl, 
C03AaBBM Ha oOCAAHyiO KOAOhHy ItOHTaiCTMMe 

M ocMbie HarpysvN. 
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o^lpaBAiffNacKora pacuiHpMTeAB vic- 
noAMyair rwApaanDiwicyo Aopn^ipyiomyio 
roAoaicy. npwiBM po6p^ m«cfl npOiW<wrT 

CTBA^HO. a HB xas^f jOA CTBAIflt npOHSaOAaT 

fiep0aeiAeNi«e boaommu tpy6 aAPi*^ awnpae- 
ARCMoro yHacraa cwnsy asepx npw paBo-wM 
AaBAa»<MM a rHAPaaAweoxoft AOp«*tp?*oiuaft 
rOAOBxe. 
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(54) A METHOD FOR 
STRAIGHTENING DEFORMED 
CASING 



(57) The invention relates to methods 
that can be used to straighten deformed 
casing in oil and gas wells. The aim of the 
invention is to improve the efficiency of 
straightening deformed casing. For this 
purpose, a string with a hydraulic coring 
head (CH) is lowered into the casing. 
Fluid at the working pressure is delivered 
to the pipes and the string with the coring 
head is moved along the section to be 
straightened in stages, where in each 
stage the string with the coring head is 
moved along the section to be 
straightened fi*om the bottom up, at the 
working pressure in the coring head. 3 
drawings. 1 table. 
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The invention relates to methods that can be used to repair collapsed casing in wells 
for the oil and gas industry, in particular for major repair work on casings. 

The aim of the invention is to improve the efBciency of straightening deformed casing. 

Fig. 1 shows the assembly lowered into the casing below the section to be straightened 
and consisting of a hydraulic reamer in the form of a hydraulic coring head with a valve for 
filling the work string with fluid and a valve for draining the fluid from the pipes when the 
assembly is lifted from the well; Fig. 2 shows the operation of the forming head in the section 
to be straightened; Fig. 3 shows a cutaway view of the forming head. 
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The method for straightening deformed casing is carried out as follows. 

String 3 with forming head 2 is lowered to section 1 that is to be straightened, fluid is 
delivered to string 3 at the working pressure, and string 3 is moved along the section to be 
straightened during the operating cycle, where the operating cycle is carried out in stages and 
in each stage, the string is moved along the section to be straightened from the bottom up, at 
the working pressure in the hydraulic forming head. 

The method is carried out as follows. 

A casing of diameter 146 mm with wall thickness 10 mm has collapsed at a depth of 
1200 m. The casing material is steel of strength group D (a[illegible subscript] = 6500 
kgf/cm^, oy = 3800 kgfi^cm^). Using a gauge of diameter 124 
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mm, it has been determined that the casing was not passable at a depth of 1200 m. Landing 
was achieved: the gauge does not pass through. A gauge of diameter 118 mm passes through. 
The hard clearance of the forming head with respect to diameter is 1 18 mm. 

The parting parameters of sectors 4 of the forming head were established. The 
diameter of their parting should correspond to the inner diameter of the casing, from a 
diameter of 1 1 6 mm to a diameter of 1 26 mm. 

Forming head 2, adjusted to the specified maximum diameter in the expanded state, 
corresponding to the nominal diameter of the casing, is lowered below the collapsed section. 

The forces created by sectors 4 of the forming head on the inner diameter of casing 5 
are determined : 

P = 3.14 -7.1 • 10- 120 = 26800 kg 

where D = 7.1 cm is the inner diameter of the rubber packing ring under the sectors; 
I = 10 cm is the length of the rubber packing ring; 

P = 1 20 kgf/cm^ is the working excess pressure of the fluid in head 2, confirmed by 
the specifications. 

The unit pressure created by the sectors of head 2 over the inner diameter of the 
casing is determined: 

26800 26800 
;?r-D,„-/^ 314120.5" 

= 1410kgf7cm2, 

where Dm = 1 2 cm is the inner diameter of the contact surfaces; 
/ = 0.5 cm is the contact length of the sectors. 

Thus the unit pressure created by the sectors over the internal diameter of the casing is 

up to 40% Gy. 

Maintaining a working excess pressure in head 2 equal to 120 kgfi^cm^, it is pulled 
upward by string lift 2 and the forming head makes the first pass through collapsed section 1 
of the casing, creating contact and axial loads on the casing. 
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Then, releasing the pressure down to zero, the assembly with forming head 2 is 
lowered below collapsed section 1, and the forming head makes the second pass and 
accordingly also the third pass from the bottom up, the axial loads being read using a 
hydraulic scale. 

The axial loads achieved are summarized in the table. 

In examining the axial loads, note that after the second pass, they were reduced by 
16% compared with the first pass, and they were reduced by 35% after the third pass. 

However, when starting the first pass, excess pressure in the hydraulic forming head of 
even higher than 120 kgfi^cm^ may be created. This is reflected in the magnitude of the contact 
and axial loads. They increase. When monitoring the increase in the axial load on a hydraulic 
scale, its value cannot be permitted to exceed 300 kN above the weight of the string on which 
the assembly with the forming head is lowered, since the risk of snapping the string arises. 

If the axial load approaches this value, it is necessary to reduce the excess pressure of 
the fluid in head 2 within the range of 15% Oy and to continue pulling from the bottom up 
through the collapsed section. 

Reduction of the axial loads on repeated passes of head 2 is evidence that the collapse 
in the casing is removed, and the productivity along the string is restored. 

Claim 

A method for straightening deformed casing, including lowering a work string with a 
hydraulic reamer to the section to be straightened, delivery of fluid to the pipes at the working 
pressure, and movement of the string along the section to be straightened during the operating 
cycle, distinguished by the fact that, with the aim of improving the efiiciency of straightening 
deformed casing, a hydraulic coring head is used as the hydraulic reamer, where the operating 
cycle is carried out in stages, and in each stage the string is moved along the section to be 
straightened from the bottom up at the working pressure in the hydraulic coring head. 
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[see next page for tables and figures under columns 5 and 6] 
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[table and figures under columns S and 6] 



Work interval, m 


Minimum axial forces, IcN, after pass 


1st 


2nd 


3rd 


1220-1190 


155 


130 


100 



[see Russian ori^nal for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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